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(57)Abstract: 

PROBLEM TO BE SOLVED: To clean a membrane 
separator with high safety by injecting a cleaning 
water contg. protein and/or lipid decomposing 

enzyme into the membrane separator in an aerobic 

bioreactor from the permeated liq. outlet side of the « ' -i I ■ 
membrane. «»»*\~ 
SOLUTION: A contaminant is deposited on the 
surface of a membrane due to the operation of a 



-.15 



hollow-fiber membrane separator 3, and the amt. of EES. 
the liq. permeated through the membrane is 
decreased. In this case, the supply of raw water and 
a vacuum pump 4 are stopped, and a cleaning water 
contg. a proteolytic enzyme and/or a cleaning water 
contg. lipid decomposing enzyme are injected from 

the permeated liq. side of the membrane. Consequently, the undecomposed protein and 
lipid depositing on the surface and inside of the membrane are lowered in mol.wt. and 
removed, and the membrane is cleaned efficiently and safely. Otherwise, the membrane is 
cleaned with a cleaning water contg. proteolytic enzyme and/or lipid decomposing 
enzyme, and then a cleaning water contg. hydrogen peroxide is injected from the 
permeated water outlet side of the membrane. Protease, etc., and lipase, etc., are 
respectively used as the proteolytic enzyme and lipid decomposing enzyme. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the washing approach of a dipping former 
membrane separation device, and relates the film of the membrane separation device by which 
immersion installation was especially carried out into the aerobic organism processing reaction 
vessel or the tub connected with this to insurance and the approach of washing efficiently. 
[0002] 

[Description of the Prior Art] The aerobic organism processor with a membrane-separation machine 
immersed in the aerator of an activated sludge process equipment or biological-contact-aeration 
equipment in MF (precision filtration) film and UF (ultrafiltration) membrane module of a hollow 
filament configuration for the purpose of being stabilized and obtaining miniaturization of a waste- 
water-treatment facility and the advanced quality of treated water in recent years in a union septic 
tank and various other life system waste-water-treatment facilities is developed. 
[0003] thus, the amount of water of raw water since the living thing concentration in a biological 
treatment reaction vessel can be raised while a settling tank becomes unnecessary by immersing a 
hollow fiber module in an aerator ~ it becomes possible to perform continuously advanced 
processing stabilized also to fluctuation or water quality fluctuation, and up, it becomes that there is 
also that no SS of sludge or raw water flows out into treated water, and operation management turns 
for it to be easy. 

[0004] However, various pollutants, such as protein in raw water and a lipid, adhere to the 
membrane module immersed in the aerator on the surface of the film, and membranous penetrable 
ability is sharply reduced by the passage of time. Therefore, it is necessary to wash the film and to 
recover penetrable ability by adhesion of a pollutant, when membranous penetrable ability falls. 
[0005] The chemical (JP,3-77629,A, 4-131 182 official report) cleaning method which removes 
various kinds of pollutants which poured in these wash water and adhered on the surface of the film 
from the membranous permeate liquid side (secondary) in the condition [ that the film picked out 
from the aerator is immersed as a washing means of this film into the wash water containing a 
hydrochloric acid, caustic soda, or sodium hypochlorite, or the film has been conventionally 
immersed in the aerator ] is common. 
[0006] 

[Problem(s) to be Solved by the Invention] The approach of picking out the film from an aerator 
among the above-mentioned conventional chemical washing approaches takes membranous ejection 
and the immersion activity of the film after washing, and it is not efficient. Although the ejection of 
this film and the immersion activity of the film after washing became unnecessary and efficient 
washing could be performed when it was the approach of washing the film in the condition [ having 
been immersed in the aerator ], there were the following problems by the conventional washing 
approach using chemicals, such as a hydrochloric acid, and caustic soda, sodium hypochlorite. 
[0007] That is, when the protein and the lipid whose pollutant on the front face of the film is not 
disassembled were a subject, washing actuation, such as being unable to acquire cleaning effect 
sufficient in such chemical washing, but using so much and frequently high concentration caustic 
soda and sodium hypochlorite which raised temperature, or washing further using a hydrochloric 
acid, after using caustic soda and sodium hypochlorite, was complicated. And in such a cleaning 
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method, there was also a problem that the worker of the speciality in which it had a technique with 
advanced washing since the chemical for washing was a thing accompanied by danger to the time of 
use needed to carry out to the origin of sufficient management. 

[0008] On the other hand, since increasing increasingly is predicted, adoption of the aerator which it 
was necessary to process highly the life system wastewater which contains protein and a lipid in high 
concentration with compacter equipment from now on, therefore was immersed in the membrane 
module can wash the immersion film more effectively, and to establish the high washing approach of 
safety moreover is desired. 

[0009] This invention solves the above-mentioned conventional trouble, and it aims at offering the 
washing approach of the clipping former membrane separation device which washes efficiently the 
membrane separation device by which immersion installation was carried out into the aerobic 
organism processing reaction vessel or the tub connected with this with high safety. 
[0010] 

[Means for Solving the Problem] The washing approach of the dipping former membrane separation 
device of this invention is characterized by pouring in and washing the wash water containing the 
wash water containing a proteolytic enzyme, and/or a lipolytic enzyme from a membranous permeate 
liquid outflow side in the approach of washing the membrane separation device by which immersion 
installation was carried out into the aerobic organism processing reaction vessel or the tub connected 
with this biological treatment reaction vessel. 

[001 1] While carrying out depolymerize of the pollutant which consists of the protein and the lipid 
which are not decomposed adhering to the front face or the interior of membranous efficiently in 
washing the film to which penetrable ability fell by adhesion of a pollutant when the life system 
wastewater which contained protein and a lipid in high concentration is processed with the aerobic 
organism processor which incorporated the hollow-fiber module, it is necessary to eliminate the 
pollutant which carried out depolymerize from the front face and the interior of membranous. 
[0012] It considers as the means to which depolymerize of the pollutant which consists of protein 
adhering to a film surface or a lipid in this invention is carried out. This enzyme content wash water 
is made to flow in the film from a film permeate liquid side (secondary) using the wash water 
containing a proteolytic enzyme or a lipolytic enzyme. In case the enzyme in wash water penetrates 
to a membranous raw water side (upstream), insurance and efficient washing are performed by 
carrying out depolymerize of the pollutant adhering to the inside of the film, or a film front face. 
[0013] Furthermore, after performing washing by such enzyme, a still higher cleaning effect can be 
acquired by carrying out exfoliation exclusion of the pollutant which carried out depolymerize with 
the oxygen air bubbles which pour in the wash water containing a hydrogen peroxide from a 
membranous permeate liquid side (secondary), and disassemble the pollutant by which depolymerize 
was carried out with the enzyme, and are generated in disassembly of a hydrogen peroxide from a 
film surface. 
[0014] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail with reference to a 
drawing. 

[0015] Drawing 1 </A> is the schematic diagram showing one example of the washing ap proach of 
the dipping former membrane separation device of this invention, and shows the example which 
applied this invention approach to washing of the hollow fiber module of a hollow fiber dipping 
former activated sludge process equipment. 

[0016] One is an aerator among drawing, and it has the aeration tubing 2 and is immersed in 
CHUBU ENGINEERING CORPORATION in the hollow fiber decollator 3. 4 is a reduced pressure 
pump and 5, 6. and 7 are the tanks of proteolytic enzyme content wash water, lipolytic enzyme 
content wash water, and hydrogen-peroxide content wash water respectively . As for each sign of a 
pump, and 11-15. 5 A. 6 A. and 7 A show piping. 

[0017] First a configuration, a service condition, etc. of this example equipment are explained. 
[0018] In this example, raw water is life system wastewater represented by kitchen wastewater, and 
contains protein and a lipid in addition to a carbohydrate. Fundamentally, although raw water is 
introduced into this activated sludge process equipment after storing it in a waste water equalizing 
tank, it is also possible to exclude a waste water equalizing tank, when there are few amounts of raw 
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water, and to introduce directly. 

[0019] Although the amount operation of heavy loads burden 5 kg-BOD/m3 and more than day is 
also possible, as for an aerator 1 . it is desirable to operate by below 2 kg-BOD/m3 and day also from 
the field which reduces the amount of generating sludge from a viewpoint which prevents fluctuation 
of the quality of treated water accompanying raw water fluctuation. 

[0020] The membrane separation device 3 immersed in this aerator 1 makes the film permeate liq uid 
corresponding to the amount of water flow discharge from this membrane separation device 3 using 
hollow fiber-like MF film or UF film. Although there are an approach of making the interior of a 
hollow fiber reduced pressure, using the reduced pressure pump 4 or a vacuum pump as a discharge 
means of this permeate liquid, and attracting permeate liquid like illustration and an approach into 
which make the whole tub into a pressurization condition and permeate liquid is made to flow using 
the pressure in that tub, the approach of making the interior of a hollow fiber reduced pressure from 
a structure side or an operation side, and attracting permeate liquid is suitable. Under the present 
circumstances, the coating weight of the pollutant on the front face of the film can be reduced by 
adop tin g the intermittent suction method which performs a fixed time amount suction pause for 
several minutes after fixed time amount suction for [10 minutes - ] 30 minutes, without considering 
as the method which attracts permeate liquid continuously. 

[0021] In the eq ui pment of this example, biological treatment of the raw water introduced into the 
aerator 1 from p i ping 1 1 is aerobically carried out with the aeration air from the aeration tubing 2. 
and it is processed with the hollow fiber decollator 3 after that. The permeate liquid of a hollow fiber 
is discharged out of a system from piping 12 by suction with the reduced pressure pump 4. 
[0022] When a pollutant adheres to a film surface by operation of equipment and the membranous 
amount of permeate liquid decreases, installation and the reduced pressure pump 4 of raw water are 
suspended, the wash water which contained the enzyme according to this invention approach is 
pressed fit from the permeate liquid side (secondary), and depolymerize thru/or washing which it is 
made to dissolve and is the film are performed for the pollutant on the front face of the film. 
[0023] In this invention. lipase-P. Lipozyme. etc. have subtilisin. usable protease-N. etc. as a 
li polytic enzyme as a proteolytic enzyme used for enzyme washing . Especially when the raw water 
of the membrane separation device washed especially makes a subject kitchen wastewater of the 
general home where activated sludge treatment is performed, it is appropriate to use further the wash 
water which contains lipase-P (product made from Amano Pharmaceuticals) especially 5% of the 
weight 0.5 to 10% of the weight as a lipolytic enzyme using the wash water which contains protease- 
N (product made from Amano Pharmaceuticals) 2% of the weight 0.5 to 10% of the weight as a 
proteolytic enzyme. The amount of wash water is 1 - 3 kg/cm2 as a washing pressure, although 
based on a membranous contamination situation. It is pressurized wash water 1m of film surface 
products 2 It per 1-5L (liter) Uses, and it is desirable for at least 30 minutes to wash on conditions to 
which wash water piles up in the film. 

[ 0024] In case especially the point which it should be careful of in operation of this invention uses a 
proteolytic enzyme and a lipolytic enzyme together, it is a point which does not mix both enzymes. 
That is. in using a proteolytic enzyme and a lipolytic enzyme together since a lipolytic enzyme may 
be inactivated with a proteolytic enzyme if both enzymes are mixed, after the wash water containing 
a proteolytic enzyme surely washes, the, wash water containing a lipolytic enzyme washes. Or after 
the wash water containing a lipolytic enzyme washes, the wash water containing a proteolytic 
enzyme washes. 

[0025] In addition, since the enzyme with enough much activity is contained in the washing effluent 
after washing, it is also possible to use for the zvmolysis of the protein in the liquid in an aerator or a 
li pid the activity of the enzyme which remains to the washing effluent. When the activity of an 
aerator of the active sludge in an aerator is high in the state of aeration in that case, since it will be 
decomposed by active sludge, in order to utilize the enzyme activity of a residual enzyme 
effectively, as for the residual enzyme in a washing effluent it is desirable to suspend aeration 
primarily and to put the inside of a tub on a loose churning condition. B y suspending aeration, the 
activity of active sludge falls temporarily and disassembly of an enzyme is prevented. 
[0026] In this invention, after carrying out enzyme washing with these means, while disassembling 
the pollutant by which poured in the wash water containing 2 - 3% of the weight of a hydrog en 
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peroxide from the membranous permeate liquid side (secondary), and depolymerize was carried out 
with the enzyme, it is desirable to carry out exfoliation exclusion from a film surface with the 
oxy gen air bubbles generated at the time of disassembly of a hydrogen peroxide. 
[0027] In addition, aeration is performed, or churning in an aerator is fiilly performed, and the 
washing effluent containing a hydrogen peroxide is made to diffuse and dilute pro mptl y in a tub at 
the time of washing b y this hydrog en peroxide. That is. although the hydrogen peroxide which 
remains in a washing effluent is effectively used as an oxygen supply to active sludge, when 
hydrogen-peroxide concentration is high concentration, the activity of active sludge is checked. 
Therefore, while adjusting an injection rate and grouting velocity so that the hydro gen- peroxide 
concentration after the washing effluent was diluted with the mixed liquor in an aerator may become 
2000 or less mg/L in washing by this hydrogen peroxide, it is necessary to perform sufficient mixing 
and churnin g. 

[0028] In the equipment shown in drawing 1 , the concrete washing actuation is as follows. 
[0029] That is, while suspending installation of raw water, after suspending aeration and the reduced 
pressure pump 4 first, pump 5 A is operated and predetermined time impregnation of the proteolytic 
enzyme content wash water in a tank 5 is carried out by the predetermined flow rate from the 
permeate liquid side of a membrane separation device 3 through piping 13. 
[0030] While stopping pump 5 A after that, pump 6A is operated and predetermined time 
impregnation of the lipolytic enzyme content wash water in a tank 6 is carried out by the 
predetermined flow rate from the permeate liquid side of a membrane separation device 3 through 
piping 14. 

[003 1] Thus, after performing washing by the proteolytic enzyme, and washing by the lipolytic 
enzyme, washing by the hydrogen peroxide is performed. 

[0032] That is, while stopping pump 6 A, pump 7 A is operated and predetermined time impregnation 
of the hydrogen-peroxide content wash water in a tank 7 is carried out by the predetermined flow 
rate from the permeate liquid side of a membrane separation device 3 through piping 15. 
[0033] Under the present circumstances, in order to make the residual hydrogen peroxide in a 
washing effluent diffuse and dilute in a tub promptly like the above-mentioned, aeration is resumed 
and sufficient churning is performed. 

[0034] It operates the reduced pressure pump 4 and resumes processing while after washing by the 
hydrogen peroxide stops pump 7A and introduces raw water. 

[0035] In addition, although the equipment of illustration installs a hollow fiber decollator in an 
aerator, this invention can carry out immersion installation of the membrane separation device into 
another tub connected with the living thing reaction vessel, and can apply it also to washing of the 
equipment which adopted the method which transports liquid in the tank with the means of a pump, 
an air lift pump, etc. between a living thing reaction vessel and a film installation tub. 
[0036] Moreover, you may be the film of the gestalt of others also as a gestalt of the film to wash, 
such as not only a hollow fiber but a flat film, tubular film, etc. 
[0037] 

[Example] An example is given to below and this invention is more concretely explained to it. 
[0038] SS:300 discharged from the kitchen of an example 1, the example 1 of a comparison, and two 
dining-rooms - 2200 mg/L, 3300 [ BOD:500 - ] mg/L, 1200 [ N-hexane fusibility matter (lipid 
origin):70 - ] mg/L, organic nitrogen (protein origin): The cleaning effect by this invention was 
investigated in equipment as shows wastewater of 30 - 550 mg/L to drawing 1 used as raw water. 
[0039] Aerator capacity is 1000L and is 2 4m of effective-surface products as hollow filament UF 
film in this aerator. 3 sets was immersed in "Stera pore-L (the fractionation property of 0.1 
micrometers, film material polyethylene) 11 by Mitsubishi Rayon Co., Ltd. (all the effective-surface 
products of a hollow fiber are 2 12m). The amount of raw water water flow to equipment set the 
burden per 600 L/day and aerator capacity to 0.3 - 2.0 kg-BOD/m3 and day. 
[0040] The sludge concentration in an aerator was adjusted to 10000 mg/L, and the water 
temperature in an aerator was made into 24-28 degrees C. Aeration was performed from the aerator 
pars basilaris ossis occipitalis, and held DO concentration of the liquid in an aerator to 3 or more 
mg/L. Treated water was drawn [ from the permeate liquid outflow side of the hollow filament UF 
film ] out using the reduced pressure pump per each hollow filament UF film and by 200 L/day (they 
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are 600 L/day at 3 sets) under reduced pressure (a pressure -0.05 - -0.1 kg/cm2). Drawing of this 
permeate liquid was made into the intermittent method of a pause for suction and 2 minutes for 20 
minutes. 

[0041] Continuous running was performed for one month the above condition, and the quality of a 
flood less than [ BOD:20 mg/L ] and not more than N-hexane fusibility matter: 5 mg/L was obtained 
to stability as film permeate liquid (treated water) water quality. 

[0042] 3 sets of hollow filament UF film was separately washed by the following approach one 
month after continuous running. The amount of the maximum permeate liquid before and behind 
washing was measured using tap water with a water temperature of 25 degrees C, and the result was 
shown in Table 1 . 

[0043] Example 1 : It let protein content wash water flow for 30 minutes from the permeate liquid 
outflow side of the hollow filament UF film by the amount of water of 1 L/hr previously using the 
proteolytic enzyme content wash water which dissolved protease-N in tap water 2% of the weight as 
a proteolytic enzyme, and the lipolytic enzyme content wash water which dissolved lipase-P in tap 
water 5% of the weight as a lipolytic enzyme. Next, it let lipolytic enzyme content wash water flow 
for 30 minutes on these conditions by the same approach. It let flow the tap water which finally 
contained the hydrogen peroxide 3% of the weight for 30 minutes. 

[0044] It let the 1 :4 % of the weight caustic soda water solution (temperature of 70 degrees C) of 
examples of a comparison flow for 30 minutes from the membranous permeate liquid outflow side 
by the amount of water of 2 L/hr, and after that, it let tap water flow from the permeate liquid 
outflow side until it let the hydrochloric-acid water solution flow similarly by the amount of water of 
2 L/hr 5% of the weight for 30 minutes and pH of permeate liquid finally became neutrality. 
[0045] The example 2 of a comparison: It washed like the example 1 of a comparison except having 
used 4% of the weight of the sodium hypochlorite water solution (temperature of 70 degrees C) 
instead of the caustic soda water solution. 
[0046] 



TTable 11 




m 


(nf/nf ♦ day) 


(nf/nf • day) 


mmmi 


0.4 4 
(-0. 3 2kg/cro) 


1 . 3 3 
(-0. 3 2kg/cra) 




0.4 4 
(-0. 3 2kg/cra) 


0.7 4 
(-0. 3 3kg/cn0 




0.4 4 
(-0. 3 2kg/cm) 


0.8 9 
(-0. 3 3 kg/cm) 



[0047] According to the washing approach of this invention by the proteolytic enzyme, and a 
lipolytic enzyme and a hydrogen peroxide, it is more distinct than Table 1 that can obtain one 1 .5 to 
1 .8 times the amount of the maximum permeate liquid of this, and washing effectiveness is sharply 
improved compared with the conventional washing approach using caustic soda, a hydrochloric acid, 
or sodium hypochlorite and a hydrochloric acid. 
[0048] 

[Effect of the Invention] Since the ** film can be efficiently washed according to the washing 
approach of the dipping former membrane separation device of this invention as explained in full 
detail above, washing frequency can be reduced. 

** By washing by the enzyme, since a dangerous chemical is not needed on handling, washing is 
easy and it becomes unnecessary [ the advanced management by the special worker ]. 
** Since it becomes possible to discharge a washing effluent in a biological treatment reaction 
vessel, washing effluent processing becomes unnecessary. 

** A hydrogen peroxide is [ the enzyme which remains in a washing effluent ] effectively utilizable 
for the zymolysis of the protein in biological treatment reaction liquid in the tank, or a lipid as an 
oxygen supply of active sludge again, respectively. 
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The said effectiveness is done so and the membrane separation device by which immersion 
installation was carried out into the aerobic organism processing reaction vessel or the tub connected 
with this can be efficiently washed with high safety. 



[Translation done.] 
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«*EE#>:/. 5, 6. 7tt. 3&K#fBHK$ 
BW»«Wf3R*WiJti**. iiBKt*JR£WJfc 
?**©Hf«-C*£. 5A. 6A, 7AB#>^ 11- 

1 5 (o&wmtmmiTti?. 

icmx&WtZ. 
[0018] «mWO>l>r. 

[0 0 19] IBStfflB. tMSKg-BOD/m' 
i^£<£MSi*£®*>*>fc2Kg-BOD/m 3 - da 

y « T-caii-r s c £ $ l c». 

[0 02 0] CCMMM 1 K?§i8$fttefflt#l8i3£S3 
B. tfS*«tt©MFilXWUFil*ffll»tetO-r* 
0 . C ©]g#!Sigg 3 *> 6 «»*»c Ji^ o /cMi§j§?g 

^BEtfjs-y-s. c©®ja?g©gFHi¥ia<bLr«. s^© 
c©». atm(cajitt«A9ir&^r3C&4'ric. 1 o 

(*±*tf 5IB^»3l*a:*»ffl-r4Ci«:j:0. RftBB 
^©^SS&St©tt#S£{S«T4 c £ *s-C* S. 

[0021] *mmm<D$i&icis<.>-c. m<gi i<t«jm 

ftf§lK:igA;*ftteM*B. «£W2«>6©a£l£9l'r 



(3) ttflWQ - 5 7 0 7 4 

[00223 »s©aig«:j: vmmicmwmm&tfmu 

gfe#*£j8Mf$ffi>J (~%M) 3tP6EAUTKa®©?fSS 
[0 0 2 3] ^WtCfc^T. iSgftilKlffll^ieS 

MSiilttt, x^'ji/^ofr-t'-Nf 
*5ffifflpj^-c*s„ wc. «fe^-r-sK»i«s?a©M* 
sas»)gifiu^pf 

T—tf-N *0. 5-1011 

%. *tK2ftfi%^irft#7k£fflt\ Be. BWWMH* 
*iU'J/<-*-P «IfS«31 <**) H> *0. 5- 
1011%, «p{C5Sfi%$tfgfe^*4ffl«,>SC<b*5ja 

iltl-3K?/cm' «cflnJEL.fcft»***lffifltl 
m 1 SteO 1~5L (U» b)\>) fflb>. 4H&3 0#mK 

«rtKjjt»**s»ar * j: 9 «c*ftr«»*ff 5 c £# 
[0024] jcfwioxiktcao. wicffiw*#ja 

4TSJ«tt***Sfc«!>. £SSt##B*SR<!:l!ift#»?lfJR£ 
30 [0 02 5] fcfc, KtMKDttMHfftttxctt. 

»a or «,»*■**©*§»*. «§£tfii*jiK*©2SS-*>BS 

»©»3R»JB{ciWfflr4C4t>?I»r*4. *©». « 
SMi3WII«tt»'C «Mtrt©Stt?5«©«ttJWBt» i . 
ffi^ffitt>©g|S»3RBr£1*Ff;9SK: J: 0 #)i?;*ttT L * 

^te». m&mm<Dm?5mm*&$))ici£m-? ztctbic 

<Ci*«»iU>. ■*«rff±f4Cir. r§14^i)E© 

40 [0 02 6] *«W{c*$i>rtt. cn6©#S-cps^i5fe 
»Ltt&. 2~3Sa%©jS^b*^4^Wri?5tjt* 
*. ^©jSjSfgfflU (n^«> JfcfcttAU smtifi 

[0 02 7 ] C©a^b*SRtcJ:4i5fe^B#{c«. 
50 fitt««'v©ttJRttie«il/-CW3»tcfi6ffl3n*36*. i§ 



m&1fi2 0 0 Omg/HjnFtc&SJ^K:, (iAi^a 

[0028] 11 1 ictrs-rmmcis^x . *(*w*?$t^ 

[0 02 9] BP^. £T\ J!*©«A£f!»±-r 
tc. lgm&a'«EE*>:7 , 4£f§»lkL-;fc&. *>7-5A4 

1 3 zmrmamms. 3 ©jgaaffinuj: obt^ses-c^t 

[0030] Z<D'&#>7bA*&±?Z>t*iK.. 
y'6 A Ztm* HX . 6 ^©JlgflT^ilS&tfWgfcj* 

1 4 ^ig-rn^^a 3 <D&®mm <t 9 . ©f^ 

[0031] c<D£'>< l cuxm&mftfmm(<c£2,$c& 
Rvmmftmmmic -item*. mmt*& 

[0 03 2] BP^. #>76 AZW±T?>t*lC. 

zmwi 5^ig-c^Bt^g3©sja?gfflijj;o. mmo 
mmxmmms&xf^. 

[0033] c<om. mm<om<. mmm^poymmm 

ttmm-rzttzux+fttmwttr^. 
[0034] mmit^mic^^mm. #>7'7az 

#8S^S£i2SL-/cfe©-c£>-5>#. ^^{i, £^J£lc> 
^rat-ffl i maa« t ©rat * > -7--?>x y - 7 h 
ffi&icb&mvjmx&z. 

[0036] tit. m&?zm<Djtm±Lxi>. <p&& 
<Dmx$>-?xbg&>. 

[0037] 

immw) iuTKmnmzmifx*ftBM*£<)M&#)ic 
[0038] mmm 1 . tinm 1 . 2 

&M<Dmmfrt>miii2tlZ>SS : 300-2 200mg 

/L. BOD : 5 0 0~3 3 0 Omg/L, N 

>pJ?gttiB5S (HISS*) :70-1 200mg/L. 
m&Vmm (atGJflU*) : 3 0~5 5 0mg/L©gf 



(4) #Bfl¥9 - 5 7 0 7 4 

6 

[0039] m^m^mte ioooLt, c©i®gwt 1*3 

3>(»)|r^7#7-L(«0. Urn, 
SI^»*yi?-U>) J £3ifflii*gL.fc (*£*®©± 
W58!)affiS«l 2m' ). gg^©M*iI*fi«6 0 0 
L/d a y. @^tfSa^fci3©m?§fS«0. 3-2. 
0K?-BOD/m' 'dayiWc. 
10 [0 04 0] ©SVtfrtW^rSSW 1 OOOOmg/L 
tCliSL/. ©mfflW*S«2 4~2 8-Cilfc. BSSU* 
l®mtt&as*>6m>. IS»«l*3?g©DO^S?r3mg/ 
LJiLBcSf#L/c„ ®JI*te*£*UF)S©i£8?fc«Eai 

-0. 1 Kg/cm' ), &<P2*.&UF^K>. 200 
L/d a y (3mx6 OOL/d ay) 1 
C©iSjS?R©3li*&i*«. 2 0^tR?l. 2^{*±© 

[004 1 ] U±<DfkftxmffiM$Z$: 1 ^^P^T^. St 
20 (MStK) *Sil/t«, BOD: 2 Omg/L 

fclT. N — >*1>->-5Ji§14!Bm : 5mg/LJ£[T©i^* 

[0 04 2] iti^l ^^^lC3M©*^*UFM?r 
TI2©^-cSiJ^«:j5fe^L/fc 0 ft#BS&©&A-3i&?£S 
?:7j<ra2 5-C©*iI*?rfflt,iria]SU. i^m^HC^ 

[0043] mmm l : ^SW^^Igi U-T 7n7~T 
~bf- N 2 fiS%®fi?L-ft:g6M#ft?S?^ 

mm&*£> mmftMmmtux'j^— tr-p^ii* 

5fetC3iaS^Wi5fe^7K^ 1 L/h r©*S-C>*J£*UF 
M©SM««£ta«*^3 0^P B lji7KLfc. ^(C. 

^mxf^m^mm^mmw^m^x 3 o^fyja* 
ofc. s^cj§®s^b*^3a:s^^c7icii7x*3 0 

[0044] tb$$09 1 : 4M%#-te V-#*&® 
(iai7 0-C) 2 L/h r ©TKa-c^oSiaaiaui 
fflij^e.3 0#R8ii*U -5-©?^, 5fifi%^K7K?gf?t?r 
2 L/h r ©Tkfi-CIUfiStC 3 O^-fflTkL. ^(CSJi?g 
40 © P H*stf>tt«:^SS-C. 7j<il7K?rSia?SS6m(I'J* : 'e.ii 

[0045] mm2 : V-^7Kj§?S©K'3(C4 

fia%©^ffi^®tv-^*?gffi (iaK7 o-c) 

[0 04 6] 
[^1 ] 



(5) nmW-Q - 5 7 0 7 4 

7 8 



m 


(irf/irf • day) 


(rrf/irf • day) 




0.4 4 
(-0. 3 2kg/cn>) 


1. 33 
(-0. 3 2 kg/cm) 




0.4 4 
(-0. 3 2 kg/cm) 


0. 74 
(-0. 3 3kg/cro) 




0.4 4 
(-0. 3 2 kg/cm) 


0.8 9 
(-0. 3 3kg/cra) 



[ 0 0 4 7 ] ^ 1 J: K) . Saa^BJRSCXBia^B 
Sfi£*©Sfe»>^ftCcJ:b^r. l. 5-1. 8{g©&*jg 
[0 04 8] 



***©aie»^>IB«©iBR»l»K:. SEA:. jSK{b*^* 
-5. 

[HI] *«W©-*iS«*tt*S%T3R«iar*4. 
20 [fHKDBMg] 

1 BS^« 

2 msm 

3 *£*K#«i£H 

4 WEETjOV 

7 iUMb;4c*£#$gt*H?Ml 



[01 ] 




6^ 7" 
«£E*>y sbk#m flsss-« ss»<t*se 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



<U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




